This PDF file includes:
Fig. S1. Photographs and IR photographs of the conventional absorber and the WHS device after working for 8 hours. Fig. S9 . The schematic of the setup used for collecting purified water. Fig. S10 . Salinities of different brine before (3.5 wt %, 5 wt %, and 10 wt %) and after purification. Fig. S11 . The schematic of the conventional solar absorber. Fig. S12 . Characterizations of the conventional solar absorber. Fig. S13 . Performances of solar evaporation for the WHS device and conventional solar absorber at the beginning (0 day) and after 18 days of working. Fig. S14 . Concentrations of ions in the water before and after purification. Table S1 . Comparison of optical performances of the absorbers after Al 2 O 3 coating and CB decoration. Irradiative spectrum of black-body at 45 ℃ is also shown in this figure. While CB decoration increases the radiative heat loss from absorber at far infrared, it can lead to 3.1% increasement in optical absorption (table S1). water density, g is gravitational acceleration and ∆h is the level difference between bulk water and absorber. Water is supplied to the space of thin water layer through the through-holes on the bottom stand. The relative position of the absorber on the bottom stand (and thickness of water layer) is determined by the slope at the bottom stand. Continuous water supply can be guaranteed by controlling the liquid level of bulk water to be higher than that of the thin water layer (namely, the difference of liquid levels ∆h≥0) via adjusting the weight of WHS device and its buoyancy. Contact angle of the conventional solar absorber. As an effective solar absorber, it possesses sufficient channels for water supply and vapor escape, together with efficient sunlight absorption.
As shown in A and B, the lower surface of the conventional absorber (filter paper) was bridged by cellulose fibers with excellent hydrophilicity. The upper surface is covered by CB nanoparticles (C and D). Pores can be observed among the nanoparticles, for efficient steam escape and water supply. E shows that the conventional absorber can realize ~98% optical absorption from 280 nm to 2500 nm (weighted by AM1.5 G Solar Spectrum). The contact angle of 22° in F indicates that the surface of the conventional absorber is hydrophilic, which is beneficial for water supply. 
